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I have ſet forth ſuch Fipures 
for Demonſtration as are el[- 
where r-anting, Moreover [, 
adwiſe ihe Reader to be pre- 
pared before hand with Tri- 
gonometrie , called alſo the 
Dottrine of Triangles , for 
without it nothing can be cal. 
culated, which 75 requiſite 11 


this deſired Art. 


(1) 
Of the Parallax 


—_— > © ——_— G_ 


Dehmitions, 


Arallax, that which I incend 
.O ſpeak of,and to find,is only 
the Angle a, c, b, contained 
wwyeen Two Lines,the one 4,c,drawna 
om che enter ofthe Earth, the O- 
ther 6, c, com the Superfictes thereof, 
o the Center of a Comer or other 


Izxnomenon , as in the Figure follow - 


l% 


But 1n an other ſenſe, ir is taken for 
n Arch of the Eight Sphereh,compre- 
iended between . Lines a, c, and 6, 
econtinued forth,and is called the D1- 
rrhty of AſpeRs,ſuch is the Arch de, 
nthe Figure, 


Note that the Parallax makech the 
Pznomenon appear lower then indeed 
Its, and the higher that a Phznome- 
non is from the Horizon, the leſſer 1s 
the Parallax thereof,and conrra. 

Awwnth, 
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Of che Parallax, 


| Azimuth, 

T1. I need not here define rhe A- 
z1muth toany, who knoweth the uſe c! 
the Globe, yer 1 will Note how it is 
accounte. 1n this caſe. A zinmurh is an 

rch of the Horizon containe:| b: 
Liveen the North or South poInts of 111! 
Hor1zon,where theMeridian c1it ret !t, 
and a Verriczl Circle, which falleth ct 
che Horizon from the Zenirh thrown 
the Cenrer of any Ctarr, Alut- 


= 


Of the Parallax, 


Altitude, 


IIT. The * jtirndeis the Arch of 
2 Vertical Circte, accounted in rhe 
Shere 0. :'1e | hxnomenon, contain- 
ed ber>cu £ne Viitble Horizon , and 
the app-aren- place of the Starr, ſuch 18 
the Arch, h,c, in the Figure before ; 
But che Parallax or Difference of Al- 
pet, 1s the Arche, d, in che Eighth 
here, and meofurech the Angle 4, c, 
.t, and the Vertical thereof, a, c, b. 


IV. TheDNiſtance from the Le- 
mh 1s the Complewent of the *Iti- 
wde before mentioned , and is the 
Arch c, g. 


V. Inthe next place it will be 
convement to make an Inſtrumenr, 
Wherewirh to obſerve, that may take 
the Altirvde and the Azim'th both ro- 
vetber, wherein every man is left co 
> is own Deviſe; yer I will paſs my 
opinion thus ; Firſt ler a round Stone 
poliſhed (be it Whice Marble or the 
like) be ſerled Horizontally, this may 
be 23 Foot Diameter, and on the Cen- 

cer 


Of the Parallax, 


cer raw a Circle,and draiv thereon al- 
ſoa Meridian Line, and croſs it jn the 
Center at right Angles with a Line of 

\ Falt 


Of t he Parallax, bo 


Eaſt and Weſt, commonly called a 
Prime Verrical , divide each Quadranr 
thereof into 90 equall parts, and fi- 
oure them from each end of the Mert. 
dian line,with 10, 20, 3o, Cc. to 90; 
And ler it have a round Pin or Cylin- 
der of Iron fixed Perpendicular in the 
Center ; Allo ler a bearer for che Qua- 
drant be made of convenient hight, 
with a hole in the lover end, to {hip 
upon the Pin or Cylinder faltened in 
che Center of the Stone, and ler the 
bearer alſo have a croſs foot ro liand up- 
on the Stone to keep it Perpendicular 
thereto, one barre of rhe croſs foot is to 
be continued out to the devided limb 
. of the Stenc, in form of a Diopter, 
running through the Center of the 
Stone, to ſhew the Azimuth. Upon the 
bearer faſten a Quadrant in the Center 
of Gravity of the Quadrant , and this 
Quadrant may be about 24 foor Semi - 
diamerer (bur the larger the betrer) 
with a broad limb to be devided into 
Sexagenarte or centeſimal minutes with 
Diagonal lines,the Quadrant may have 
a Pin 1n the Center, 4, whereon to 
hang a Thred & a Plummer,the Thred 
may be a ſmall Steel Cictern ſtring,and 
It will bear a round Plummer or Buller 
of about tyvo pound weight, To 
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Of the Parallax 


To find the Altitude of the 
Pole by Obſerwation. 


V I. Becauſe tn this caſe the Alti« 
tude of the Vole 1s neceſſary to he 
known to the neareſt , and that I ſup- 
poſe 1t cannot be found near enoveh by 
help of che Sun's Meridian Altitude, 
and Tables of his Declination , chere- 
fore I thought meet to ſhew. how it 
may be done to the nearett at the place 
where the Inſtrument is to be placed 
thus ; Take tvo Meridian Altirn.'cs 
( viz. the higheſt and the los eſt) of 
ſome one of rhe Northern Stars , whi-h 
ſetterth not,neicher riſeth to cheZenith 
(ſuch may be ſone in the tail of the 
Great Bear, or one of the Stars in Caſ- 
ſropea , for raeſe may be obſerved in 
December , near fix in the Mornivg - 
and fix at Night ) Subtr1& rhe lowett 
Alticude from . the higheſt, and take 
half the difference, 2nd adde i It co the 
lowelt Altitude- to give the height of 
thePole, 


But 


Of the Paxallax. 7 


But in takeing the Alricude of any 
' fixed Starr that is le(s then 20 gs high, 
cake the RefraRKion from the Alcitude 
obſerved, to leave the true height, for 
theRefra&ion makerh rhe Starr to ſeem 
higher then indeed ir is, 25 in /7cho 
Brahe's Table of the Refracion of f1x- 
ed Starrs here following. 


Alt, Refr, Alt. Refs. 
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Proportion between the T wo 
Arches of Parallax. 


VII. Seeino that in takins Pa- 


rallax there is alivaies rtivo obſervations 
to be made, and the furme or differ- 
| rence 
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Of the Parallax. 


rence of the Two Parallaxes is expe&ed 
thereby, it is therefore neceſſary, whe- 
ther I have their ſumme or difference, 
to knoiv what is the Proportion be- 
rween them, thar thereby they may be 
found ſeverally ; Concerning this, read 
Dr. John Dee's Third Theorem of his 
Parallaticus Nuclews which is. 


In whatſoever two divers Parallaxes 
of the ſame Starr, or the like Phzno- 


menon (ſo that in the mean time it be 


conceived to be carried only with the 
Diurnal motion of the whole) there 
will be the ſame reaſon, or proportion 
of the right (ine of the greater Paral- 
lax,to the right fine of the leſſer,thar is, 
of the right line of the greater apparent 
diſtance from the Vertex, to the right 
ſine of the lefler apparent diſtance,from 
che Vertex, 


This is as plainly demonſtratedby 
che Authour , as It 1s ſpoken, 
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Of the Parallax, Fo 


TS eparate the Arches of 
Parallax, when the ſumme 
of them is given. 


VIII. Ifthe ſumme of Two Ar. 
ches of Parallax be given in one Arch, 
then they may be ſeparated, by help of 
the Sixt Propoſition of Clavins's Tri- 
angnla Rettlinea, thus; Take the na- 
tural fines ofthe ewo diſtances of the 
Karr from the Zenith . (for they are 1n 
he ſame Proportion with the fines of 
the Two Parallaxes,as in the laſt Note) 
Adde theſe two fines rogether , and 
tke half rheir ſumme ; Alſo take che 
ine of the leſſer diſtance from the Ze- 
mth, from the ſaid half ſumme to have 
their difference, and chen che proporti« 
Mis, 


As the ſaid half ſumme of the ſines of 
the d&rſtance from the Zemth, | 
| 1s tathe Tangent of the half ſumme of 
Parallax 
"Sow the difference aforeſaid 
| Torbe Tangent of another Arch. 


Which 
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to Of the Parallax. 


Which Arch being added to the half 
ſorame of the Parallaxes, giveth the 
oieaer Parail:ix, and being ſubtracted 
from the halt ſumme of the Parallaxes, 
leaverh thc lefler Parallax. 


But if the Difference of Two 
Parallaxes be given, 


I X. Then ſeeing the fines of the 
Diſtances from the Zenith of the Star, 
1s the termes of Proportton between 
the two unkno.\n Parallaxes thereof, 2s 
by he 7th. Note , thereforee rake the 
natural fines of the ſaid diſtances , and 
ſubtra& rhe leſſer Gne from the erear- 
er, and take half the difference fo: the 
Firſtin the Rule of Three ;. alſo ade 
the ſame half difference to the leſſer 
fine of diſtance from the Zenith,for 111: 
Third 1n the Rule of Three, an then 
the Proportion 1s, 


As the half difference of the Two (Cuts 
from the Zemth, 


To the Tangent of the half difſere;c 
of the Parallaxes , 


9015 the Aggregate of the half differ- 
rite 


( 
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Of the Parallax It 


SY LL of the ſmes aforeſaid, and the leſſer 
he Wl re of diFFance from the Zenith, 
= To the Tavugent of an other Arch, 


»* B To which Arch adde half the differ- 
ence of Parallaxes, ir giveth the great- 

| et Arch of Parallax; Bur the half dif- 

0 Wfcrence of Parallax ſubtraced from the 
ſame Arch leaveth the leſſer Arch of 
Parallax, See Clavins's 7th.Prop.of his 
Triang ula Reftilinea, 


Situation of a ( omet. 


&, - Concerning the Situation of a 
Comer,ir may be ſonear the Pole, thar 
It ſhall not ſer at the North, nor riſe ſo 
high as the Zenith ; In this caſe to ger: 
the ſumme of the Parallaxes , ſubrract 
the leſſer Meridional diſtance from che 
Pole (which is alwates that which 1s at 
bis greateſt Altitude) from the great - 
eſt Meridional diſtance from the Pole 
[to be found ar his leſſer Altitude) and 
the remaine is the ſumme of che Paral- 
laxes, See the Demonltration hereof, 


n the Tenth Problem of Mr. 7 homas 
- W Pier his e/419,ſeu Sra/n Mathemarica, 
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12 Of the Parallax, 
Now. having the ſumme of the 


Parallaxes, they may be ſeparated and 
known by the 8th, Note before. 


- XI, Burif the Phznomenon riſe 
to the Zenith, then the Complement 
of the Latitude taken from the Mert- 
dional diſtance of the ſame, from or be- 
low the Pole,is the Parallax, Bur if the 
Phznomenon doe not ſet at the Notth, 
and yer cometh up beyond the Zenith 
roward the South, thenthe difference 
of the ſeveral Meridional diſtances 
from the Pole , is the difference of 
Parallaxes., Corollarie the Second- of 
the ſame Tenth Problem of Mr. Tho. 
Diggs, his eAla, &c, And then the 
ſeveral Parallaxes may be found by the 
9th. Note before going. 


X IT. Moreover, ſeeing a Statr 
that ſerterh nor ar the North, nor riſeth 
co the Zenith, Two Meridian Alcitudes 
thereof (the higher and the lover) 
cannot be obſerved in one night except 
che right Aſcenſion thereof , and the 
right Aſcenſion of the ſunne doe dif- 
ter near abour go Degrees, therefore 7 
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Of the Parallax. 
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vi be neceſſary to take two Altitudes 
thereof,v:z. the higheſt and lo:velt, in 
one/and the ſame / \zimurhCirele,as i in 
Figure above,wherein 4,6, t,is the 
. r,c,t.the T {orizon,a; the Zenirh 


) | Pote of the World,a,c, the Azim, 
C ven, in Which h,e, do ſhew the ap- 
;p ; <p places of the Starr, now the rio 


llels z, e, of true motion, and R, 7, 
gipe drawn,draw alſo from thePole 5. , 
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1 Of the Pardllas.' 

great Circle b.d,y, to cut the Azi- 
muth «,c, ar right Angles in d, and 
there is a right Angled-Triangle a, 6, 
d, to be reſolved, wherein the Angle 
of Azimuth b, a, d, 1s given, and the 
Angle a, d, b, right, together with 
the (ide a, b, the complement of L ati- 
rude, to find the fide a, d ; the Pro- 
portion 1s, 


As the,.Coſine of the Angle d, a, b, 

To Kadigs, 

So the Targent of Latitude, Compt, of 
dy b, : 


To the Tangent of the ſide a, d, 


And for as much as, Mr. T homas 
Drggs, in the Eleaventh Problem of 
his Ala, ec, ſheweth that the Arches 
e, b, and s,f, are equal, and that the 
Arch h, d, is equal to the Arch 4, -, 
Therefore the praQtice is this, Take 
a, hb, the diftance from the Zenith at 
the higheſt Obſervation, from a, d, the 
fide of the Triangle found,then h, d,= 
co, 5, added toc, g, the loweſt Alti- 
tude, and the ſumihe ſubtraGed from 
d, c, the Complement of the ſide a, d, 
leaveth 5, g, the ſumme or Aggregate 
of the Two Parallaxes. And theſe may 
be ſeparated by the Eighth Note, /f 


Of the Parallax, 
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a) 


will be neceſſary to take two Altitudes 


— PEI 


thereof,viz, the higheſt and loweſt, in 


one and the ſame AzimurhCircle,as in 
the Figure above,wherein a, 6, t,is the 
Merid. r,c,r,the Horizon,a,the Zenith 
b.the Pole of the World,a,c, the Azim. 
given, in which þ, g, do ſhew the ap- 
parent places of the Starr, now the ro 
gen 2, 6,*0f true motion, and k,z, 
ine drawn,draw alſo from thePole 5a 

B ore 


14 Of the Parallax. 


great Circle b, d, ”, to cut the Azi- 
murh - 4, Cc, at right Angles in d, and 
there is a right Angied-Triangle a, 6, 
d, to be reſolved, wherein the Angle 
of Azimuth 6, a, d, is oiven , and the 
Angle 4, 4, 6, right, together With 
the tide a, b, the complement of I ati- 
tude, to find the fide 4a, d ; rhe Þro- 
portion 1s, 


As the Coſine of the Angled, a, b, 

To Radius, _ 

So the T argent of Latitude, Compt, of 
4, b, 


To the T angent of the ſide a, d, 


And for as much as, Mr. Thomas 
Diggs, in the Eleaverth Problem of 
his Ala, &c. ſheweth char rhe Arches 
e, h, and :,f, are equal, and that the 
Arch h, &, is equal to rhe Arch 4d, s, 
Therefore the praQtice is this , Take 
a, h, the diſtance from the Zenith at 
the higheſt Obſervation, from a, 4, thc 
fice of the Triangle found,then þ, d,— 
ro 4, 5, added toc, pg, the loweſt Alti- 
rude, and the ſumme ſubtraRed from 


a, c, the Complement of the fide a, 4, 
leaverh 5, g, the ſumTe or Aggregate 
of the Two Parallaxes. And theſe may 
be ſeparated by the Eighth Note. /f 


Of the Parallax, x5 


id | 

b, If the Comet doth Riſe 

" and Sets 

1e 

3 XI11. Hitherto of a Comet thac 
,. I Setteth nor, bur ſuch as doe Kiſe and 


Ser, come not to the North part of the 
Meridian, but only ro the South; In 
this caſe, Take rhe Meridian Altitude 
thereof, and adde the diſtance of 1t 
f I from che Zenith, ro che Complement 
of Latitude ro give the apparenc dt- 
ſtance thereof from the ole; Alſot ake 
the Altirude thereof when ir 1s in the 
T, prume Verr1:3l, 0: Exiſt md Weſt C1r- 


f ce,(if it move berween the quinodtt- 
q al and the Zenith} and chen 1f it have 
@ the ſame ditance from the Pole rhat 
it had at the Meridian, it hitch no Par- 
) : q , 

e allax,es 1n the Figure following, where- 
C nler the Circle &, S, 91 N, repreſent 


c the Horizon, S, NV, the Meridian, 4,9, 
= the prime Vertical, e, k, q, the Equi- 
in noR&all, 4, c, e, the Circle or Parallel 
n of apparent morion, it being at the Me- 
[, ridian, 6, d, f, the Circle or parallel of 
e true motion, =,the Zenirh, P, the Pole 
Y of the world, c, d, the Arch of Paral- 
f lax at the Meridian, r, 0, che __ of 
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16 of the Parallax, 


N 


_ Parallax at the prime Vertical ; And 

to ſind the diſtance P,o, from the Pole, 
the Comer being ar the prime Verti- 
cal, reſolye the right Angled Spherical 
Triangle z, P, o, wherein theſe three 
parts are given, Firſt z, o, the diſtance 
from the Zenith, Secondly the right 
Angle at z, Thirdly the Arch =, P,the 
Complement of Latitude, ro find the 


Arch P, o, if this be equal to P, c, (0: 
| leſſer 


Of the Parallax, : ks 


If whe Comet doth Riſe 
| and Set; 


 XII1, Hitherto of a Comet that 
Serteth not, bur ſuch as doe Riſe and 
Set, coMe not to the North part of the 
Meridian, bur only to the South; In 
this caſe, Take the Meridian Altitude 
thereof, and adde the diſtance of it 
from the Zenith, ro che Complemenc 
of Latitude co give the apparent .di- 
ſance thereof from che Pole; Alſorake 
the Alcitude thereof when it is in the 
pgme Vertical, or Eilt and Weſt Cir- 
cle,(if ir move between the i:quinoRt - 
al and the Zenith) and chen if ic have 
che ſame diſtance from the Pole rhat 
It had at che Meridian, it hath no Par- 
allax,rs in the Figure following,where- 


In lettche Circle e, S,q, N, repreſenty 


the Horizon, S, N, the Meridian, 2,9, 
the prime Vercical, e, k, q, the Equi- 
noAtall, a, c, e, the Circle or Parallel 
of apparenct motion, it being at the Me- 
ridian, 6, d, f, the Circle or parallel. of 
true motion, z,the Zenirh, P, the Pole 
of the world, c, d, the Arch of Paral- 
lax at the Meridian,-r, 9, the ae of 
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Parallax at the prime Vertical ; And 
g7o nd the diftznce P,o, from the Pole, 
the Comer being at the prime Verr- 
<cal, reſolye the' right Angled Spherical 
Triangle z, P, 0, wherein theſe three 
parts are given, Firttz, o, the diſtance I } 
- From the Zenith, Secondly the right MW -: 
Angle atz, Thirdly the Arch z, P,the 
Complement of Latitude, ro find the 
Arch P; o, if this be equal ro 7, c, (for 
leſſer 


2 4 


- 


Bo NAN AER 
Of the: Parallax, 7 
lefſer it cannot be) then there” is ne 
Parattax, bur if ir be grearer;rhen there }- 
1saParallax 3 which 'to find, Reſolve 
the righr - ngled Spherical Triangle * 
P, z, 1, wherein theſe 7 hree parts are = 
oiven, Firſt the right Angle at z. Se» : 
condly the hide z, P, Complement of 
Latitude, Thirdly the Arch P, i, =to 
P,c, the diſtance from the Pole ar the 
Meridian, ro find the fide z,z, which 
fit be leſs then the obſerved Arch z, 
o,the diſtance from the Zenith, 1n the 
prime Vertical, rhen rhe difference 1s 
alſo the difference of Parallaxes. To 
Reſolve this Triangle, the Proport, is, 


As Radius, 

To the (ine of Latitude, being Comple- 
ment of z, Þ, 

So Coſene of P, 1, 

To Coſne of 2, 1, ! 


Thus having found the difterence of 
Parallax z, o, the Parallaxes d, c, and 
7,0, may be ſeverally found as in the 


Ninch Note, 
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Of the Parallax, 


XIV. Butif the Comet be on the hs 
South fide of the EquinoRtial, then a5 
in the Figure. following , Draw the 
Circle repreſenting the Horizon, S,), 
the Meridian, «, q,the prime Vertical, 
«, k.,q, che Equinorual , 4c, e, the 


{ 
k 


parallel of apparent motion (being ar 
the Meridian) 6, d, f, the parallel of 


true motion, z, the Zenith, P,the Pole 
of the world, e, 4, the Arch of Nays 
ax 


the fefſer 18 cannot be) then there is no 
1 33 Fparallax, bur if it be greater, then there 
the a Parallax ; which to find, Reſolve 
V, Bike right Angled Spherical Triangle 
cal, P,z, 1, wherein .theſe Three parts are 
the given, Firſt the right Angle at x, Sex 
condly the fide z, 7, Complement of 
Laticude, Thirdly the Arch P, :, =to 
P, c, the diſtance from the Pole at the 
Meridian, to find the fide z, z, which 
fit be leſs rhen the obſerved Arch z, 
0, the diſtance from the Zenith, in the 
prime Vertical, then the difference is 
- © {ſo rhe difference of Parallaxes. To 
| Reſolve this Triangle, the Proport, is, 
y 


A* Radius, 

To the (ine of Latitude, being Comple- 
ment of z, P, 

So Coſine of P, 1, 

To Coſine of 2, 1, 


Thus having found the difference of 
Parallax z, o, the Parallaxes d, c, and 
7, 0, May be ſeverally found as in the 
Ninth Note. 
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Wn © - LY Of the Parallax, 
OS X1V. Burif the Comer be on theſ « 


South/fide of the EquinoRial, then as 


Fc 
c 4 


Ku 
a7 


in the Figure - following , Drayy the 1 


Circle repreſencing che Horizon, S, 1 F* 
- the Meridian,'e, q,the prime Vertical 


'*, k.,q; the Dquizoongl 4c, e, thei ge 


N 


parallel of apparent motion (being ar 
he Meridian) 6, b,d, fo the parallel of 
Erue morton, zthe enith, P,the Pole 
ofthe\ier, World, &, 4 the Atch of Paral- 


lax 


of 
| wm 
$4 


bs F, Of the Parallax. 19 th, 
m the Meridian, 7, 9, the Arch of 
© Baallax to be taken/on ſore Azimuth ; 
"Jadthen Reſolve che Oblique Spheri- 
Triangle z,?,/; in doin, of which, 
minue to:th rhe fides zz, and P,i,ro 
mi-circles, and the Perpendicular P, 
fllech without the Triangle given, 
ciefore reſolve, the Triangle z,p,P, \h 87 
ketein firſt to ger the ſide z,þ, of the f 9 
ianole »,P,h, The Proportion is, |? $08 

As Radins, | 
To the (,oſine of the Argle P,z,h, the 


\ 
, 


N 


al, 
he 


I 
ie T augent of the hypotenuſal z,P 
Wares of the fide z., h po 


{ WEL J ' WF" 3 
| Which being had,ger alſo the fide fg, 688% 
-q (the Triangle g,þ;P,the Propor, is, 1" 
| Atthe Coſine of 2, P, / 3M 
Tothe Coſine of g, Þ, T - A F: 
Sothe Coſine of 2h, | v | 4% J 
Tothe Coſine of g, h. y/ BE) 
Which Two Arches g,h,and þ,z,be- / Kaz ; 
added together , and taken from a 4 x4 
marcle, leaveth the Arch zi, which « NG) F 


theleffer then the Arch-z,o, then'is 
he difference of Parallaxes, & rhen 
tegth. each may be found, 


LV. This being underſtood , the 
le of Parallax may be found.at any 
one 


— 
—_ 4, 


m_—_— A .. *: > s 


#6 Of the Parallex. 
one place 6Frheatth , and in any fitu- 
arion-6f' the;Cemer ; And the deſired 
diftances fromrhe Earth may be calcu- 
lated, as iniF.2 Triangle a,b,c, in the 
Sift Figure; wherein adde go gs tothe 
” Ang\&of Alnrude above the Horizon, 
to ivethe Angle a,b,c, ar the Eic, to 
this adde the* -ngle of Parallax a,c,þ, 
aid ſabtra@ethe aggregrae from 1809, 
it leaverh/the Apgle 6,4,c,at rhe Cen- 
ter of che Earth, And then the propor 
tion 1s alwaies, 

«For be diflance from rhe Ec, 
As the ſine of ti Atig le of Paralias ay, 
To one Semidiameter-a,b, (b,a.s, 
So 15 the ſine of the Argle at the (ct 
To the diffaiceb,c, in Semidianters if 

the Earth, 


For the diſtance from the Cen 


ter of the Earth. 
As the fine of the Angle of Parallax 4c, 
To one Semidiameter 4, b, 
So ts the ine of the Angle a,b,c, 
To the diſtance a, Cc, in Semidiameters 

the Earth, 

Theſe Sefnidiameters of diſtance, ma 
be rurned into Miles if you multp 
them by 3436%* 
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